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(54) POWER SYSTEM FOR ELECTRIC VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power system 
for an electric vehicle, which controls distribution 
regenerative output power in an optimum manner. 
SOLUTION: This power system is constituted such that 
a power absorber device 1 1 capable of absorbing 
regenerative output power of a motor 5 for running and a 
changeover switch 13 interrupting a circuit supplying the 
regenerative output power of the motor 6 for running to 
the power absorber device 1 1 are provided to supply the 
output power to the power absorber device 1 1 through 
the changeover switch 13 when a battery device 4 is 
placed in a fully charged condition. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the power-source system of the electric vehicle equipped with the dynamo-electric machine which 
performs a regeneration generation of electrical energy on the turning effort from the actuation system of a car at 
the time of a slowdown of a car or braking while transmitting driving force to the actuation system of a car with the 
power from accumulation-of-electricity equipment The power absorber which makes absorbable regeneration 
generated output of said dynamo-electric machine, and the change-over switch which is intermittent in the circuit 
which supplies the regeneration generated output of said dynamo-electric machine to said power absorber, The 
power-source system of the electric vehicle characterized by having a power absorption-control means to supply 
regeneration generated output to said power absorber through said change-over switch in the full charge condition 
of said accumulation-of-electricity equipment. 

[Claim 2] Said power absorber is the power-source system of the electric vehicle according to claim 1 characterized 
by having a current- limiting means to restrict the current which infixes a resistor and a capacitor in juxtaposition in 
the circuit where a regeneration generation-of-electrical-energy current flows, and is supplied to said capacitor. 
[Claim 3] The power- source system of the electric vehicle according to claim 2 characterized by constituting said 
current-limiting means from a solid-state-switching component. 

[Claim 4] The power-source system of the electric vehicle according to claim 2 characterized by constituting said 
current-limiting means from a variable resistor. 

[Claim 5] The power-source system of the electric vehicle of any one publication of four from claim 2 characterized 
by considering as the configuration which it has [ configuration ] the polar change-over switch which switches the 
polarity of said capacitor, and carries out change actuation of said polar change-over switch periodically. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power-source system of the electric vehicle which performs a 
regeneration generation of electrical energy on the turning effort from the actuation system of a car at the time of a 
slowdown of a car or braking. 
[0002] 

[Description of the Prior Art] It has simulataneously an engine and a motor (dynamo-electric machine which serves 
both as a motor and a generator) as a source of power of a car, and the hybrid car it was made to run with the 
driving force of either or both sides is known. 

[0003] By such hybrid car, on the turning effort from the actuation system of a car, regeneration operation which 
operates a motor as a generator is performed at the time of a slowdown of a car or braking, and the slowdown 
energy of a car is used for charge of accumulation-of-electricity equipment at it. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in a service condition to which a car runs a long downward 
slope, for example, if regeneration operation is continued and accumulation-of-electricity equipment will be in a 
full charge condition, since a regeneration generation of electrical energy would be suspended, a motor stops having 
given damping force by regeneration generation of electrical energy, and there was a trouble that the burden of a 
wheel brake etc. increased as other damping devices. 

[0005] This invention is made in view of the above-mentioned trouble, and it aims at offering the power-source 

system of the electric vehicle which controls allocation of regeneration generated output the optimal. 

[0006] 

[Means for Solving the Problem] The 1st invention is applied to the power-source system of the electric vehicle 
equipped with the dynamo-electric machine which performs a regeneration generation of electrical energy on the 
turning effort from the actuation system of a car at the time of a slowdown of a car or braking while it transmits 
driving force to the actuation system of a car with the power from accumulation-of-electricity equipment. 
[0007] And it shall have the power absorber which makes absorbable regeneration generated output of a dynamo- 
electric machine, the change-over switch which is intermittent in the circuit which supplies the regeneration 
generated output of a dynamo-electric machine to a power absorber, and a power absorption-control means to 
supply regeneration generated output to a power absorber through a change-over switch in the full charge condition 
of accumulation-of-electricity equipment. 

[0008] In the 1st invention, a power absorber shall infix a resistor and a capacitor in juxtaposition in the circuit 
where a regeneration generation-of-electrical-energy current flows, and the 2nd invention shall be equipped with a 
current-limiting means to restrict the current supplied to a capacitor. 

[0009] The 3rd invention constituted the current-limiting means from a solid-state-switching component in the 2nd 
invention. 

[0010] The 4th invention constituted the current- limiting means from a variable resistor in the 2nd invention. 

[001 1] In any the 2nd to 4th one invention, the 5th invention was equipped with the polar change-over switch which 

switches the polarity of a capacitor, and was taken as the configuration which carries out change actuation of the 

polar change-over switch periodically. 

[0012] 

[Function and Effect of the Invention] In the 1st invention, in a service condition to which a car runs a long 
downward slope, if regeneration operation is continued and accumulation-of-electricity equipment will be in a full 
charge condition, regeneration generated output will be consumed with a power absorber. Since regeneration 
operation is continued also in the state of a full charge and damping force is given by this, it is avoidable that the 
burden of a wheel brake etc. increases as other damping devices. 

[0013] In the 2nd invention, a power absorber is temporarily stored through a capacitor while it changes 
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regeneration generated output into heat energy through a resistor. 

'[0014] A current- limiting means suppresses that restrict the current supplied to a capacitor and a capacitor is 
charged momentarily. Thereby, the rapid change of a current in an inverter is suppressed and the stable actuation is 
maintained. 

[0015] In the 3rd invention, a current-limiting means becomes able [ generation of heat ] to apply to large capacity 
few in order to restrict a current by actuation of a solid-state-switching component. 

[0016] In the 4th invention, a current-limiting means restricts the current supplied to a capacitor through a variable 
resistor. 

[0017] In the 5th invention, when the flow direction of the current stored in a capacitor is reversed periodically, the 
electrical potential difference between terminals of a capacitor rises repeatedly, and a current continues flowing. 
[0018] 

[Embodiment of the Invention] The gestalt of the operation which applied this invention to the power-source system 

carried by the series type hybrid car hereafter is explained based on an accompanying drawing. 

[0019] As shown in drawing 1 , an engine 1 drives a generator 2, and it is supplied to a drive motor 6 through an 

inverter 5 while the power generated with a generator 2 is supplied to the main accumulation-of-electricity 

equipment 4 through a rectifier 3. The actuation system of the car which is not illustrated is driven with a drive 

motor 6. In drawing, the DC-DC converter with which 8 charges auxiliary accumulation-of-electricity equipment, 

and 7 charges auxiliary accumulation-of-electricity equipment 8, and 9 are auxiliary machinery. 

[0020] The main accumulation-of-electricity equipment 4 is constituted by a chemical cell or many capacitors, and 

has predetermined power conserved. 

[0021] An inverter 5 changes the alternating current generated output of a drive motor 6 into direct current power, 
and charges the main accumulation-of-electricity equipment 4 while it changes the direct current power of the main 
accumulation-of-electricity equipment 4 into alternating current power and supplies it to a drive motor 6. 
[0022] It controls a rotational frequency, an output torque or regeneration generated output of a drive motor 6, etc. 
through an inverter 5 while a controller 20 is equipped with a microcomputer and its circumference component, 
controls operation of an engine 1 according to the service condition of a car and controls the generation-of- 
electrical-energy force through a rectifier 3. 

[0023] The above shows the fundamental example of a configuration of the hybrid car which can apply this 
invention, and this invention aims at controlling optimally regeneration generated output allocation of such a hybrid 
car. 

[0024] This invention equips the main accumulation-of-electricity equipment 4 and juxtaposition with the power 
absorber 11, and is equipped with the change-over switch 13 which is intermittent in the circuit which supplies the 
regeneration generated output of a drive motor 6 to the power absorber 1 1. A change-over switch 13 has the off- 
position which supplies regeneration generated output to the main accumulation-of-electricity equipment 4, and the 
on-position which supplies regeneration generated output to the power absorber 11. 

[0025] As shown in drawing 2 , the power absorber 1 1 is constituted considering a variable resistor 15 as a subject. 
A variable resistor 15 changes regeneration generated output into heat energy, the resistance changes based on the 
control signal from a controller 20, and the power consumed, so that resistance, i.e., the power to absorb, becomes 
large becomes large. 

[0026] As for the power absorber 1 1, a capacitor 16 is infixed in a variable resistor 15 and juxtaposition. A 
capacitor 16 serves to conserve predetermined regeneration generated output temporarily, and constitutes it 
combining two or more capacitors according to the accumulation-of-electricity force demanded in a serial parallel. 
[0027] The switching converter 17 is infixed in a capacitor 16 and a serial as a current-limiting means to restrict the 
current by which the power absorber 1 1 is supplied to a capacitor 16. The switching converter 17 is constituted by 
the solid-state-switching component, the current supplied to a capacitor 16 based on the control signal from a 
controller 20 is adjusted, and it suppresses that a capacitor 16 is charged momentarily. 

[0028] A controller 20 judges the fUll charge condition that the power of the main accumulation-of-electricity 
equipment 4 which can be charged becomes below a predetermined value, and performs control which supplies 
regeneration generated output to the power absorber 1 1 through a change-over switch 13 in a full charge condition. 
[0029] The flow chart of drawing 3 shows the above-mentioned control routine, and processing expressed to this is 
periodically performed by interruption processing etc. as what constitutes a part of synthetic control of the hybrid 
car by the controller 20. 

[0030] If this is explained, after inputting an operational status detecting signal, it will judge first whether a car is in 
a slowdown condition (steps 1 and 2). A slowdown condition is judged from there being the vehicle speed above to 
some extent, and not getting into the accelerator pedal based on the signal from a speed sensor and an accelerator 
pedal sensor which is not illustrated, for example. Since a regeneration generation of electrical energy is not 
performed when it is not in a slowdown condition, the following processings are bypassed, it progresses to step 9, 
and the power absorber 1 1 is intercepted by setting a change-over switch 13 to OFF. 
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[0031] When it judges with a slowdown condition, while finding the power WH which can be charged based on the 
detection value of the dc-battery SOC of the main accumulation-of-electricity equipment 4 (State of Charge), it asks 
for the regeneration generated output WE of a drive motor 6. 

[0032] Then, it progresses to step 5 and the power WH which can be charged, and the regeneration generated output 
WE are measured. Since the main accumulation-of-electricity equipment 4 can fully afford to charge by WH>WE 
at this time, it progresses to step 9 and the power absorber 1 1 is intercepted by setting a change-over switch 13 to 
OFF. On the other hand, at the time of WH<=WE, the main accumulation-of-electricity equipment 4 is made to 
intercept a change-over switch 13 as ON, and the switching converter 17 and a variable resistor 15 are controlled 
according to the regeneration generated output WE (steps 6-8). In addition, the processing performed at steps 5 and 
6 is equivalent to the power absorption-control means of this invention. 

[0033] In a service condition to which it is constituted as mentioned above, for example, a car runs a long 
downward slope, if regeneration operation is continued and the main accumulation-of-electricity equipment 4 will 
be in a full charge condition, regeneration generated output will be consumed with the power absorber 11. Since a 
drive motor 6 continues a regeneration generation of electrical energy and gives damping force by this, it is 
avoidable that the burden of a wheel brake etc. increases as other damping devices. 

[0034] The power absorber 1 1 is temporarily stored through a capacitor 16 while it changes regeneration generated 
output into heat energy through a variable resistor 15. Although consumed through a variable resistor 15, the power 
stored in the capacitor 16 may be constituted so that it may be consumed by actuation of auxiliary machinery 9 
grade. 

[0035] The switching converter 17 suppresses that restrict the current supplied to a capacitor 16 and a capacitor 16 
is charged momentarily. Thereby, the rapid change of a current in an inverter 5 is suppressed, and the actuation by 
which the inverter 5 was stabilized is maintained. The switching converter 17 becomes able [ generation of heat ] to 
apply to large capacity few in order to restrict a current by actuation of a solid-state-switching component. 
[0036] Next, the gestalt of other operations shown in drawing 4 is good also as a configuration which always 
connects the main accumulation-of-electricity equipment 4 to a drive motor 6, and connects the power absorber 1 1 
selectively through a change-over switch 23. A change-over switch 23 has the off-position which intercepts the 
power absorber 11, and the on-position which supplies regeneration generated output also to the power absorber 11. 

[0037] Next, a variable resistor 25 is infixed in a capacitor 16 and a serial as a current-limiting means to restrict the 
current by which the gestalt of other operations shown in drawing 5 is supplied to a capacitor 16. The resistance 
changes based on the control signal from a controller, and a variable resistor 25 suppresses that a capacitor 16 is 
charged momentarily. 

[0038] Next, two or more resistors 26 by which resistance differs as a current-limiting means to restrict the current 
supplied to a capacitor 16 are infixed in a capacitor 16 and a serial, and the gestalt of other operations shown in 
drawing 6 </A> is equipped with the switch 27 each resistor 26 of whose connects one selectively . Change 
actuation of the switch 27 is carried out based on the control signal from a controller, and it suppresses that a 
capacitor 16 is charged momentarily. 

[0039] Next, the gestalt of other operations shown in drawing 7 is equipped with the polar change-over switches 31 
and 32 of the couple which switches the polarity of the capacitor 16 of the power absorber 11. The polar change- 
over switches 31 and 32 carry out change actuation periodically based on the control signal from a controller. 
[0040] In this case, by reversing periodically, the flow direction of the current stored in a capacitor 16 is the 
electrical potential difference between terminals of a capacitor 16, as shown in drawing 8 . - It goes up repeatedly 
from VI to +V1, and a current continues flowing. 

[0041] As mentioned above, in the case of a series type hybrid electric vehicle, it explained, but this invention is 
applicable to the power-source system of other electric vehicles including a parallel type hybrid electric vehicle, the 
electric vehicle in which a generator is not carried, and the electric vehicle which uses a fuel cell as a power source. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Power-source structure-of-a-system drawing of the electric vehicle in which the gestalt of operation of 
this invention is shown. 

[Drawing 2] Similarly it is the circuit diagram of a power absorber. 
[Drawing 3] The flow chart which similarly shows the content of control. 

[Drawing 4] The circuit diagram of the change-over switch in which the gestalt of other operations is shown. 
[Drawing 5] The circuit diagram of a power absorber showing the gestalt of other operations furthermore. 
[Drawing 6] The circuit diagram of a power absorber showing the gestalt of other operations furthermore. 
[Drawing 7] The circuit diagram of a power absorber showing the gestalt of other operations furthermore. 
[Drawing 8] Similarly it is charge-and-discharge property drawing of a capacitor. 
[Description of Notations] 

1 Engine 

2 Generator 

3 Rectifier 

4 The Main Accumulation-of-Electricity Equipment 

5 Inverter 

6 Drive Motor 

1 1 Power Absorber 
13 Change-over Switch 

15 Variable Resistor 

16 Capacitor 

1 7 Switching Converter 
20 Controller 

[Translation done.] 
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